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ABSTRACT 


The term cluster is an English word used in music to describe a complex of sounds played 
simultaneously. Micro- and macro-systemic approaches within varied fields of activity have 
caused the exploration of clustering techniques in relationship to variables specific to each 
area of research. This study undertakes to point out a few particular approaches of clusters in 
contemporary Romanian piano works, highlighting distinctive notational solutions which 
have generated various performances of the same sound effect: the cluster. The piano works 
of composer Violeta Dinescu offer this study analytical highlights, focusing, by means of 
concrete musical examples, on the trichotomic relationship which measures the connections 
between sign-object-sonorous output. 

The explanation of the phenomenon by analogy to Ch. S. Peirce’s theory of the 
ternary structure of the sign is meant to establish an analytical borderline on both micro- and 
macro-structural level. The compositional approach of the cluster on the two levels is also 
highlighted in the pieces Cluster-Melodia and Improvvisazione of the cycle Jocuri pianistice/Piano 
games by Eduard Terényi, where the second piece draws the graphic contour of the previous 
one within hourly durations and a determined sound density. The research study proves that 
sound innovations gained by the piano in Modernism, Postmodernism, and contemporary 
music are correspondingly reflected in the field of graphical notation. The cluster, by means 
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of the composers’ utterly personal graphical expression, which generates both varied 
interpretations and an individualized perception of the effect, opens up new perspectives in 
terms of the phenomenon’s analysis and hierarchy. 


Keywords: cluster, musical notation, performance, typology, applicability. 


1. Introduction: meaning and evolution of the concept of cluster 

The term cluster is an English word (meaning bunch, bundle, group), used 
in music to indicate a group of notes played at the same time. The concept is used 
in various areas to denote an iterative process, being perceived and studied at a 
macro-structural level — a concentration of elements (partners, producers, 
professional training providers, institutions) interconnected in a system —, and at a 
micro-structural level — a stage in which only the elements composing an object 
(cluster) are interrelated. 

Although the cluster technique has proved useful in a wide range of 
activities related to medicine, psychology, engineering, economy etc., there are 
many areas in which the concept of cluster has not yet been clearly defined. There 
are statistical procedures and methods of cluster analysis, used particularly in cases 
where there are no hypotheses of systematization, and which in research are used 
as early as in the experimentation stage. Cluster analysis determines how many 
elements, groups etc. there are in the same sample, identifying a different number 
of algorithms that compose the constituents of a system. At the macro-structural 
level of analysis of the cluster, the examination is carried out in relation to different 
rules of inclusion of the constituent elements, considered as micro-clusters 
(composing their own micro-structure). 

Researchers have proposed different classifications involving: hierarchical 
clustering (Hartigan, 1975; Kaufman and Rousseeuw, 1990), mixture-model 
clustering (McLachlan and Basford, 1988, McLachlan and Krishnan, 1997), learning 
network clustering (Grossberg, 1976; Lippmann, 1987; Tsao et al. 1994, Kohonen, 
2001), objective-function-based clustering and partition clustering (Bezdék, 1981, 
Yang, 1993). 

Economic practice has imposed the use, within a cluster, of common 
programs for complex infrastructures, distinct for each field of activity, and this 
has caused a mutation in the micro-structural meaning of the concept of cluster. 
At this level, the term is used with different meanings in different contexts: 
in physics, cluster refers to a small group of atoms or molecules; in sociology, 
a technique used in statistical sampling; in the field of energetics, a cluster is a 


25 M. Goudarzia, J. Ansaria, Clustering Decision Making Units (DMUs) Using Full Dimensional Efficient 
Facets (FDEFs) of PPS with BCC Technology, Applied Mathematical Sciences, Vol. 6, 2012, No. 29, 
pp. 1431-1452. 
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group of connected objects (there are sustainable energy clusters); in the technical 
field, there is the concept of innovative cluster; in psychology, the cluster analysis 
developed in the 30s by Zubin and Tryon% is a set of techniques for the 
classification of the cases included in a database, a procedure that does not lead to 
a unique solution. 

In music, the cluster was initially defined as a group of adjoining notes, major 
and minor seconds (sometimes micro-intervals), played at the same time. The 
theoretical foundation of this effect was laid by Henry Cowell (between 1919 and 
1930), a composer who revolutionized the American school and among whose 
students were John Cage, Lou Harrison and George Gershwin. Cowell adopted a 
micro-level approach to this concept, considering the cluster as the product of the 
upper harmonics, or as resulting from a glissando played on the white and black 
keys of the piano. In 1935, Pierre Boulez drew an analogy between cluster 
(considered as a vertical tone density) and glissando (the same density, but 
produced obliquely). 


1. According to the Collins English Dictionary — Complete & Unabridged 10" Edition 
2009 © William Collins Sons & Co. Ltd. 1979, 1986 © HarperCollins, the term dates 
back to the year 900, the verb cluster, clyster, cognate with Low German kluster, 
meaning to gather into a cluster or clusters. 


The use of obliquity is common in many syntactic categories and 
determines the configuration of the musical parameters of density (of texture), 
agogics and dynamics. Mauricio Kagel (1959) uses clusters in his music, 
distinguishing between static clusters, with a constant length, and moving clusters, 
with a variable length. 

Regarded as an individualized product of modern music (Witold 
Lutoslawski, Iannis Xenakis, John Cage), the cluster is used as a compositional 
principle in György Ligeti's works, where the different range configurations 
acquire  macro-structural significance through chromatic and diatonic 
relationships, as well as through internal movements of the pitch densities. In their 
works, Romanian composers Adrian Ratiu and Alexandru Pascanu employ the 
cluster effect in its diatonic and chromatic form, by using a vertical organization of 
the modal structures, or a vertical agglomeration of pitches. Dan Voiculescu brings 
a new analytical perspective by establishing a hierarchy of these sound 
conglomerates according to range/length, content of tones and half tones, forms of 
presentation (spaced, broken), register, dynamics, vocal or instrumental nature, 
placement in the work’. 


26 Klaus Krippendorff, Clustering Scholarly Commons, http://repository.upenn.edu/asc papers/311 
” Dan Voiculescu, Clusterul in creația lui Sigismund Todutd, în “Lucrări de muzicologie”, vol. XXII, 
Editura MediaMusica, Cluj-Napoca, 2008, p. 104. 
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2. The trichotomy of the sign 

Although in musical practice the concept of cluster designates the same 
type of sound effect produced, usually, by overlapping several tones and half 
tones, the explosion of signs manifested in the second half of the 20' century — as a 
result of the rhetoric of aleatorism, of the continuous timbral explorations and of 
the demand for visualization of the creative act — led to a broadening of the concept 
of cluster in the field of music as well. In order to understand the rhetorical 
valences of the cluster, it is helpful to start from the diverse forms of symbolic 
expression of this sound effect, identified by S. Peirce? at the beginning of the 20% 
century, in his theory of the Trichotomy of the sign. 

The typology of the sign, according to Peirce's theory, depends on the type 
and meaning of the iconic signs, on the context in which they occur or which is 
specified, and on its reception. According to Peirce, “a sign is something which 
stands for something else to somebody in some respect or capacity”. Peirce was 
the first to use the term semiosis (Gr. semeiosy — semeiosis ) to designate a process 
involving a cooperation between three subjects: a sign, an object and its 
interpretant (“by semiosis I mean, on the contrary, an action, or influence, which is, 
or involves, a cooperation of three subjects, such as a sign, its object, and its 
interpretant, this tri-relative influence not being in any way resolvable into actions 
between pairs.”*), 

Thus, as the sign becomes an object of reflection, it exhibits three aspects 
(which in turn generate the so-called Peircean trichotomies): 


aspects of the sign (the sign in relation to itself), 
aspects of the object (the sign in relation to the object) and 
aspects of the interpretant (the sign in relation to its effect on someone). 


Klaus Oehler explained the triadic structure of the sign with a view to 
establishing a terminology for the types of signs. He identified the following 
qualities of the sign, both at the semiological and at the phenomenological level: 


28 Charles Sanders Peirce, Semnificație şi acțiune, text selection and translation by Delia Marga, Editura 
Humanitas, Bucharest, 1990. 

2 Solomon Marcus, Semnificație şi comunicare in lumea contemporană, Editura Politică, Bucharest, 1985. 

30 Eliséo Véron, La semiosis sociale, in Documents de Travail et Prépublication, '64, Urbino, 1977. 
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SEMIOTIC LEVEL PHENOMENOLOGICAL LEVEL 


rn 


FIRST 

in relation to itself 
qualisign 
(sensorial quality) 
sinsign 
(individual state) 
legisign (the 
generated 

by the sign) 


The reflective nature 


of the sign 


Sign 


SECOND 
in relation to 
object 


icon (e.g. sketch, 


diagram) 


index (e.g. symptom) 


symbol (e.g. flag) 


The object 
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THIRD 
as a triadic relation 


rheme (isolated 
word) 

dicisign 

(statement) 
argument (sign 
based on 
reasoning) 


The interpretant 


3. Aspects related to cluster notation in the Romanian piano works 


An overwhelming majority of the Romanian composers who have used 
clusters in their works considered this complex of chords as a form of summation of 
a sonorous mass, a phenomenon which in piano music was approached in various 
ways. In the early decades of the 20th century, composers determined the level of 
sound density in a cluster by using specific symbols representing the simultaneous 
action on white, black or mixed keys, as follows: 

diatonic cluster — played on white keys and notated with a white symbol; 

chromatic cluster — involving the simultaneous striking of black keys and 
notated with black symbols; 


partially chromatic cluster — involving the striking of black and white 
keys, notated with half-black, half-white symbols. 

According to their range, clusters have been divided into: 

- clusters with a constant range (static clusters) and 

- clusters with a variable range (moving clusters). 

The limits of a cluster are defined (or not) by inserting the symbol in a 
determined space. Here are a few symbols used to differentiate clusters: 


O i] N Liviu Dandara: Kaleidoscope 


K | Adrian Raţiu: Music for Piano 


m 
m 


- | Aurel Stroe: Music for Piano, Percussion and Brass 


The sound of a cluster also depends on the manner of execution on the 
keyboard, which is why composers employ various technical solutions by 
incorporating different parts of the piano apparatus in the performance: fingers, 
hand, fist, elbow, forearm, shoulder, and thereby adding a percussive, “tough, 
rebellious” element to the*! perception of this effect. Here are some of the solutions 
employed: 

Aurel Stroe: Music for Piano, Percussion and Brass 


CD ,G-5) — simultaneously with 4 or 5 adjacent fingers (chromatic) 


NTA — with open palm (chromatic) 
J — palm closed, stretched laterally, perpendicular to the direction 
of the keys (chromatic) 

w - with the edge of the palm 
ae — with the back of the hand 

Ne — with the second phalanx of the fingers bent in a fist on white keys 

A — idem on black keys and with the back of the hand on white keys 

(chromatic) 


** Dan Voiculescu, op. cit., p. 104. 
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d — with the fist (only forte) 


Vasile Herman: Piano Sonata No. 2 


- sliding clusters by rolling the palm like a blotter (over white and 
= black keys) 


The cluster effect can be perceived with timbral variations: by changing the 
area of execution, the cluster is expanded to include the strings or different parts of 
the piano; when intended for ornamentation purposes, clusters are played 
glissando, tremolo or as trills, with appoggiaturas etc.: 


E Eduárd Terényi: Piano Games — melody formed of flowing clusters 
J Cornel Taranu: Contrasts II — clusters played tremolo col pugno 
D 


The compositional approach of the cluster at the micro- and macro-level is 
highlighted in Eduard Terenyi's Cluster-Melodia and Improvvisazione from the cycle 
Jocuri pianistice [Piano Games], where the second piece draws the graphic contour 
of the previous one within certain time limits, while the performer is invited to 
recreate the previous page within limits imposed by the sound density. We notice 


IMPROVVISAZIONE 


seca 
a 
st} sti si] simile 
stridente 
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the predominance of graphical elements in the two scores, even if the first piece 
contains precise indications of tempo, manner of execution and pedal use, all of 
which parameters represent micro-structures of the macro-cluster. 


4. Connotations of notation and performance 


The sound innovations gained by the piano in Modernism, Post-modernism 
and contemporary music are correspondingly reflected in the field of graphical 
notation, by changing the relationship between the signs used and the 
performer/receiver of the music. The composers’ highly personalized approaches to 
the graphical representation of clusters have determined the appearance of 
mutations in relation to the object (instrumental execution), given that: 

- several symbols have often been used for the same effect, 

- regarding the level of improvisation granted to performers, there are 

precise or relative values for the setting of sound parameters. 

In the dynamic development of indications and signs indicating the 
simultaneity of certain actions performed inside or outside the piano and which, 
overall, create cluster-like sonorities, a tendency to detail the micro-structure can 
be noticed: 


z Liviu Dandara: Triforium 
eS Dan Voiculescu: Piano Sonata No.1 
z Trio for Violin, Cello and Piano 


b dpb Aurel Stroe: Concert Music for Piano, Percussion and Brass 


Eduárd Terényi: Piano Games 


= 


Liviu Dandara: Kaleidoscope — clusters on strings 

The visualization of the manner of execution appears in the foreground, 
while the traditional significance of the signs is abandoned: 

Vlad Opran: Preludes for Piano 


] — cluster played with the fist 
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II — cluster played with the shoulder 
tvicolae Brandus: Sonata for Two Pianos 
A 
=: — cluster played with the forearm on white keys 


Fe 


Vasile Herman: Piano Sonata No. 2 


yy 7 chromatic cluster 
a 

Expressed in various forms of notation, the cluster effect is frequently used 
in the piano works of composer Violeta Dinescu. In order to grasp the complex 
nature of this effect, a few innovative approaches are worth highlighting: 
Ex.1, Schlachtfeld von Marathon — fiir Klavier V-er Teil: Wie aus weiter Ferne, visualizes 
the structure of several static and moving clusters over the entire range of the 
piano, which are randomly transformed into (ascending and descending) circular 
movements played glissando. Played in contrasting dynamic nuances (f - p sub., fff - 
p sub.) while pressing the right pedal, the clusters create a full sonority in the area 
of tightly packed density. 


Example 1: Violeta Dinescu, Schlachtfeld von Marathon — fiir Klavier V-er Teil: 
Wie aus weiter Ferne 


In Example 2, quoted from Echoes II — fiir Klavier mit Schlagwerk, the composer 
develops, along a specific dynamic path, a (vertical and horizontal) synthesis cluster 
involving a chromatic cluster played glissando and perceived as an aggregation of 
the sonic micro-structures composing the cluster: 
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Example 2: Violeta Dinescu, Echoes II — fiir Klavier mit Schlagwerk 


Example 3: Violeta Dinescu, Klavierheft II Flugbilder und Silhouetten der Vögel im 


ime. 


off 


In the piece Klavierheft II Flugbilder und Silhouetten der Vogel im Duett 5. Mauersegler 
(Ex. 3), the author creates a texture of variable density, visualized by means of 
chromatic and mixed clusters, a graphic image suggested already in the title of the 
work (Images and Silhouettes of Flying Birds in Duet): 


Duett 5. Mauersegler 


The semiographic and interpretive connotations of the last three examples 
can be synthesized in terms of the significance of the signs, and related to the three 


> wo lho 


trichotomic aspects suggested by Peirce: 


Example/aspects | aspects of the sign aspects of the object aspects of the interpretant 
of notation 
Ex. 1 Chromatic cluster Static Macro-structures with 
and moving clusters variable intensity 
spanning the entire 
range of the piano 
Ex. 2 Moving chromatic Synthesis cluster Macro-structure with 
cluster (vertical and variable dynamics 
horizontal) 
with a specified 
dynamic range 
Ex. 3 Chromatic and Texture with variable Macro-structure consisting 


diatonic cluster with 
variable density 


density 


of diatonic and chromatic 
micro-structures 
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The cluster sound effects are perceived in different ways and trigger 
different reactions. The level of musical reception has deep socio-cultural 
implications, and therefore the relationship between music and public becomes 
highly subjective. The dynamic transformation of the level of perception and 
understanding of music in relation to language evolution, along with the 
technological advancement of the musical performance entails a strong 
individualization of musical perception®. 


Conclusions 


Nowadays, the cluster is a sui-generis concept benefiting from a specific 
approach in each field of activity, and applied both at the micro- and at the macro- 
structural level. In the field of research, the cluster phenomenon becomes a 
multidisciplinary space that determines the formulation of new perspectives, 
hypotheses of research, or even concepts. Through this interdisciplinary approach, 
new directions of study can be created, so that nowadays, the concept of cluster 
designates complex, unique and innovative processes. 

In the musical field, the cluster effect was initially approached on a micro- 
structural level, with the macro-structural approach subsequently deriving from 
the initial rules of construction. Perceived broadly as a thickly packed density, the 
cluster requires distinct forms of notation (often associated with graphical images), 
outlining complexes of sounds based on musical units, each of which represents a 
cluster in itself and which, by addition, becomes a macro-structural cluster. 

The perception of these sound effects depends on their semantic decoding 
by the performer, as well as on their aural perception, which is subjectivized by the 
sonic result and by the listener's level of musical training. 
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